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Abstract (Basic): EP 660357 A 

The electron emitter has a pair of oppositely placed electrodes 
(5,6), with an electroconducting film (4) between. The film includes a 
high resistance region (3), principally containing a carbon deposit, 
acting as the electron emitting region. This may also be on the 
adjacent film. The device may be either a flat type surface conducting 
emitter, on a substrate (1), or a step type. 

The carbon deposit may be close to the higher potential electrode 
and the electroconducting film formed of fine particles of metal, or 
metal oxide. The electrodes may be partly carbon deposit coated, of 
graphite, amorphous carbon or a mixture. The device may comprise a 
number of emitters in rows, with wiring at each end and the emitted 
electron beams modulated. 

USE/AD VANTAGE - Flat panel displays, e.g. flat television. Stable 
electron emission, low energy consumption, easy control. 
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fife, KSteowCjft'yfc*'. *Wfl«>S«fcMtf*. & 

[00733 kk, *w«««wwttflHWfteafc 

[0075] 3MLt<0fi»O**fcl*. 1 ( 

wisrsiew® (tut. titrsfcv^ > , &v& 
sat aw*. 

[00 7 61&C, £ h »J ? * Cx> l >T »** 

i. 

[0077] A^^t^bl^^m^^^- 
<nm& Ui 3 oco**«tttt<»*tSfc J: » *»fK* 

tebftx-mmtih. i^mmTXte. % 
HjRass*i4^. z^m^m. 

^ $-SSL^%^^fc^T t . JAW 

[0078] jar. i^wncafi^sflWEtfcaT w 

[0 0 7 9] m*OX^(&Ilii«l8 2Ji, DX1, DX 
2. ■•DXmK49. «HHHRl.te* *2a» 

J?. BttWSJfcSft.*. Y*(6lK8L8 3ii, DY1. 
DY2, ••DYntf)n#<OEI8J: , )$: , 3, X3n*JE&8 

2* raw:, xsiata, was, xtivtmvm 

m*C0X^(6]E^8 2 k n*tf)Y*WE»8 3BBKtt. 

3nsHH*>anw*a*«RBSii. nmizmshx. 
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[0080] ^SBW)lBBMWiU. WSO 
ft, Z'UfmWWtetokSlOt X£ 

(6ii^8 2 zmttzmm& i <&£B**mi-« 

fc*fl*»H«JW«*U W=. X#|6jE&8 2kY;£f 

8 3 *>£aa««ffiia::B tmmz . aa. « 

ft, «89WBBRaS*i*. x*j»ffl»82kY*rtR 
«8 3tt. *fLWMWFkL-C§l*W**LTV»*. 
[0081 ] «»kH«fc tT. 

' l&lEtt82 (DX1, DX2. -DXin) kn*«Y* 
ASII8 3 (DY1. DY2. -DYn) k. 
ffi, >v<**i£*T?mSft*S«ttaa*&> 
fc&*»l8 5fcJ:o-CWWWc««5*trv^i<0"C 

[008 2 3 ££T. m**>X2f|t!jS«8 2fcn*OY 
*WB»8 3 k&&8 5 k»W1-6*rt»W)«tt4 

i, *fc**l«i!«:->'CtJ:<. Ni.Cr. Au. 
Mo. W, Pt, Ti. Al, Cu, Pd*C0^E*S 
0 Vtti&a&tfPd. Ag, Au, Ru02, Pd-Ag 

®m#. In203-Sn02 «W)aSHWWKfcl? 'J 

mvMm&M-tt'-huzB&ix tin. 
[00831 bl<{±, flaw** 4 , fnax^ms 

*8 2fcli, x^tiWrilliiieWW^JWfilHF 

» Y*i«ii»8 3Wi. YUtotm 

[00 84] £C «BfflRW^!«a3lfW>««Ti£ 

1 0 0 8 5 ] aac. JJLL^ i o t LT#fi£Ufc«T-a^ 

tiov%T09fc01 OUBv^RWf*. 09{iS«i^ 

[00861 H9(£*iV»t. IBM. 9 1«MR1* 

t^bfeM9 4 k ^ -/ ? 9 5 ^*^fi£5 
xrk _ h . 9 2H, iiwtr* o . 'J 77-1— h 9 
1, SJ«*9 2JKf7x-X7V-l»96*7y»Mr 
9X«»Bt. *«+»*V>W:. 4 0 0- 

5 0 or-C 1 O^mi^tTS - kT, *»L-C. J1-B8 
S9 8lrfllfi£'t«». 

[0087] 09K43VVC, 84J±. 01*SV»Ji01 

2^s*ifc«MaB[*-f»aj*Faaa-r*. s 
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2. 8 3<i. mmmr&mw-ttmT'm 
tmtiixtixmmRVYmm-et>z>. tit* 

[00 883 *lflfi98li. .BfcOfcK, 7x-X7U 
-h96.3d##92, DTTP-h 9 1TWHS 9 8 
U>:A<. y 77*P- h 9 1 it&zm. 1 

m&ftom&\tnm<nv rrv- v 9 1 ismx-h 

ioo89]nioti, wmx'*>&. nm9 4it. 
mmmmt. &mmpitz£>)77v?xh74 
ttioitnmio2tx-mzti&. rvvyxv 

2fsi<7)mftmm<tzztx?®m&fi$.tz%< 20 
■tzztt. %m94izmmm.ttiz*iziyb 

yXhn&TZWMt&ZtX'hZ. 77-/7xhyJ 

ftk-rzmtn-fx-zK. mmm { S) t ). m&t&v 
mtf'jr&^nx'hhifztiizmz h*y?tt&v. 
[00903 #?xmL9 3 izm&z mt&umi 
*/?n-A. tjy-izit,?. &m*etimwm 

[ 0 0 9 1 3 tiz, mM9 4OrtB50Sltwl±5iJ»^ *)V 

fc<D^<oo*>ftmst^>%$y±-xri>-h9 em 
^mmtiztiz* *)nm$i±.thzt . m?t* 

[0092] 7x-X71/- h 9 6 fcli, £t^3tJS9 

«(«) mvxi>n\ 

[0093] fffifcOiiSSrfHISl, * 7-cO^(i=&fe 

[00943 ^ffl»9 8j±, m*<m&gzMi. 1 

0^-<tX6«h-^§)EWKSS{c5<t, ftffl«§9 
8t»#ih* { fc.:&*>iU. 

[00953ft. ffMLfcilOfcMfc 

£mwf8.Lizmi$>&wmi2m :: Fi>\ mn.iz 
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itnmmmmm^ 01*1*020 <b> kus 

fifc#ll«D***. S«LhKJb£<OiD<SB, 
C^Sr09^-rmiai9 8rtfcESL^. 

10tf>74-J-X6£t— /MS«OSl2£i:U 5?fS 
JWFDoxl&oLDoxmkDoy l&^UDoy 
afcatSRT«i5. 6 (I32<7> (b) ) EgKmff.&fll 

jot. ±»^7t-sy^ff^. <kc. mssttirus 
mmnsm 1 o«^^*6*ih--;Msg<D-K 
ixniztizx wmmsm&ix. m 

[0 09 6 3 HJ^flMcftOOffc. tffcli. -e?>&. 8 
0S-1 5 0Kt"<-^>^S:3~l 5i«BfTVVjt# 

f . ikona 1 e nmmtim ( m i m. ) 
htz#>X'b*).'w};&. &mtztuzmit>cr>T% 

8c0ttik£*T?atirfcM>Ji&±?&::. WP»ft&V> 

T* 9 . BM«lkDfti^MicJ: 9 . fZktttl x 1 0 
•7-f^X5*^V^UilX10V^^X7« [Tor 
r ] cr>&£m&m??> h<r>X'hl>. 
[00973 Kibe* 95KLte*»W«l«S« 

tisv%T, ^^-staiswi, ^sm«^D o x 1 * 

IrtLrfoxm. Doy 1 tV»LD o y n^lC, igEJr 

Mb**** 5bz>\.Mimmm ta 

[00983 13LhiB^^«t^{i. «S*tcffl^fe*i*# 

mmm&m.£m?&±x'mzmmtfLX'$> 

[0 0 9 93 

[01003 (uttM 1 ) *mizfrfrbhm*mm 
mmm%?fo&£ : f-<r)mmi. m 1 <r> ( a > . ( b > 

[ 0 1 0 1 ] S« H-^^^*^i 

lt^f«t9t4TO«^TV^i,. 01 ltc#3^ 
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7oi03lSUC*^ 5fc6li**« 

Voi 04] iut. mz^wkmmm®\K 

[01 0 51 j»-a :«»fttfc*«^^»* 

^^^^.xMED-2000N-4 
0 aStU »*1000ANi*«WWtfc.*^ 

•TM*** 1*300$ >Wt«t*ft« 
5. 6fe»*Ufc(H2<0(a) ). : 
f 0 1 0 6 1 Xe~b : mm®** GhXV^- 

W 3iC«Pd(ccp4230j«^»)tt 
M) fe*tfV^KJ:DOMa«K 300-CC10JH 

ii^2^iioo^y/xha-A. 

{i2 x 1 0«>4«Q/CWb*fc. **-^f f 

■Lit*******. aWSU "2!;?*L 

[ 0 1 0 7 1 IS- c : C r Rfc WW****** 
tfc ( 0 2C0 ( b ) ) . 

[01081 XS-d : fcfc. H3tf>»SfHiSe«-i* 
St KS&KyrKT«»t. 2X10«*4**5* 

[01 091 H4« (b) +, TlJttfT2W*EE»0 
<V^^ik/tiUX«tt* 0 . **KW«iT 1 Sr 1 
T2*10$y#fcU^fc^«<" 7 * 



pp«=. o. iv«iEe.T2»«M 
*/irt*«i*u wttws^. J 7 *-*'" 1 

5. IV- 5.0V. 5.0V. 5.1 5VT 
10 04.) ( b ) > 

i iv-c«ttflMa* LWBT*^*** B m * 

20 »-?-(^5«torr-C*->fc.»30*t«Hl» 
[01121 w "3 LT, «^ttSJ«3 feJESftL**** 
*01l3llx^)XS-C^Sit^^Eft«^^ 



30 «*4»m. T/-lW«ft*^V. 

l-**«ffifcl4VeMllU 
BftfclOmAe0M>**«*I f * W ^ 

®j£lf**2. OmA. MHWIetfl. 0*IAfc=5r 

40 O.W«Bl«»V-I«/ Ifxl0 ii5Lw" 
0 5*C*ofc. VJ±X^ **Att. ' • 

^0 1 151 fl»B!W^. 

gl . 5X i ow-(^5«aiu *^co. oo 

^UC.07^^^V^ 
50 f «WI»t^* 5VUJ:c«ffiH 
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*S Z^*' lf ®^^fA, BCD 
t'^/ B) **IB®SIOJ»R 

Bt. ft&*OFESEM (2 
[Oi l 6 J TEM (»Ht?MKtt) 77>^ 

roi 1 7i ^omwcjo. **axu % 

foi 1 8 j wraasttflawsiji^^« 

Jong] &±t ^mmmrniz* 9 XTV 
1,m ^^w^ai3^-. 4 40 

J. ®*OA-A- WBHtHl4fc«^. fit hi 

Jijf --TIME*. 82ii08<OD 

xmUfl&f- SX*(6jEt| (TE«t i**) 8 3(i 
HSODy n W«m YftUHt (J^ ^ 

f0122]«fc. ffig££*Hi5. @i 6 ^j-n T 
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0. 5 * * D ^ „ a>jgflJ|* XAV ,g^J* 
A&KttfcJt 9J?$ 5 0^>^o- 

*M^Ah (AZl3 70A.^xhtt 
U Wto»«OTMl8 2t» W -« (01 5<7J 

V a / ) « 

wwfc h *~ /H 4 2 h 

■ 14 ItX^Lt^,^^ 

X ^^CF4tH2^.X^^ RIE 
(Reactive Ion Etching)^ 
->fc (01 54) ( C ) ) . 

1 0 1 2 6 ] IS- d : ^ ^5 fc ^ 

j ° 1 2 8 1 f : Hi 0 0 0*5** J. D -A 

OC rftl 5 1 ^jeaHKci om . nt_- yy 

300-CTlO^ 

oaat(±, mm?m mmgm ^ mmfi ^i 
-^xmzui (0160(f)) 

CO 1 29] XS-g : CrBi 5 li^f*^ 
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ixm&w-y*%&itz (Hi6<o is) ) . 

[01 3 0] 18- h : ny?7b*-/H42SBfli;l 
^CJ:0I?§5 0^y^hD-^Ti. J1S5 0 

oo*>-/xho-A<oAu^PS»:Jt«Uc. 

*-/P14 2£JI#>jLU: (016<O(h) ) . 

(01311 ta±ff>imzx *)m&mi±.£Tm 

82. IfafS**® 1 4 1 . ±I!*&83. JM&5. 
[ 0 1 3 2 3 KC . £LbZ>J: 3 CLTffrfcUc^Ti&ifi 

miozm^xtmri. 

[0133] &±<?>£ ? £LX*Ff*imi1&S& 1 
£. »jrri^-h91J:(CiagU^. £80 O 5 mm 
±£fc. 7x-X7V-h9 6 (#7X««9 30F*)ffi 
fc£)fcl&9 4 k* ^/WA' y 7 9 5tf^l£$iVtfll)£$;fx 
h) Sr3d##9 2^Ll!SL, 7x-7.TU-h9 
6 . £&fc9 2 , >J 77V- h 9 1 Ojg&g?(::7 y •/ h 
#7X£*J3jL. T^*** UiMUgHSStf-JM 0 0 
•CSrV >L500"CT1 0 frUUd&fcTS Zk"Cm* L 
fc. 4 fc "J 77V- h 9 1 ^crmWL 1 0®5£t> 7 U 7 h 
tfyXXSf')*:. 

[0134] #ftffi0|Ki>tvt|29<D8 4MU tffiKtt 
«ttfi»0« : FttaaiT' (flUtf . 020(b) fcffiSf 
"T*) "C*9\ 8 2, 8 3tt<Wi«iX*WRVY*W 

[0135] £3fcfi89 4 tt. * / 9 v-J+nmrii&ft 
m&mi (01 00(a) ) , Mz7?v9*Y-y4 

7*»*u tcnm&tzz&smzmi. %m 
&<m^tixv&mz&$.»t?hiffl : s:m*t:. 

Jflvvfc. 

[ 0 1 3 6 ] tti. St#«9 40rtBHfctta** 
fcTfWLfc. 

[0137] 7x-*7V-h9 6t;:li. Mtw^lS9 
40£fiHx$:i«ii6l>*:*>. £M^940ttffilI!lt::3«9!m 

m (*®*) mnhi>%&i>i>hi)K xmrnx-it. 
tz. 

[0 1 38] 13><eofJ«£ffd&. *y-(r)%&lt&& 

m^^m^m^tinm^^xii^m^tz 

[01 393 VIkOXotZlXZ&ltztfyXmm 
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MMMMMf (B55W) fciltEStfyTtrC^ 

LDo xmtD o y 1 &V>LD o y nSrMtlS^ftSfi* 
?7 40$®5. 6ISIt®EgrEpJnt, CTttilttBBft 
ffi»K2 £ 7 5 VfmLtz . 7t- S^T^HO 
1140(b) 

[0 14 03 *HHfiWTiiTlS-l$y#. T2£10 
SUfPfcU ^lXlO^tXSStorr^XS 

10 [ 0 1 4 1 3 -1 0<t d CfP^^it^m^aiglS 3 ti. * 

[01423 »7 t-sy/t R-tfrtBMtc* its 

14VT. *aE*2X10O"?"f7.X5£torrO* 
£ST\ XTttKI f . JfcfiltBtl e£ »g Write. 

[ 0 1 4 3 1 7=) —5 >'7\ SftCIPttfi^. 

20 [ 0 1 4 4 ] Jfcfc 1 0 -fX 6*1 — /PSKOjIffi 

[0145] *»KitjfcfiW>JtSE«tlfi*t*fc»fc:. 

mm&8X'yv9-mz?f^t:. 

[0 1463 BLhOi o fc^LteWS^MMBSiS 
nLDxm, Dyl^rV^Dynf'at, f&Uft&V 

sittio. m?ftaj$^. *£Bi=FHv«rat. ^ 

30 -/ 9 9 5 5 k VJ2lJW>*Efcattn L . «?t- 

^S-JDJSL. «3CR9 9fcfR«S*. MB - 

ofe. X, 1^. ryt'v'ayfcS^ill.ilSl 0 

o f l~ 1 5 o f Ltfcwares sscaiiss[-c*>-?fc. 

[01473 (HJS0I3 ) 0 1 7 li, l?8e»«*0fliliG 

oa«fif«iSJ: DURSiUWRflWB^^T* * J: 7 
40 fc«^L/c^HSoH5il?:^'t/ci6O0t'*l.. 01 
7t,.17 10 0lifa7H^/K I 7 1 01U 

r < xru^ /^/uosaaiasi. 1 7 i o 2tiT * *t* 

U<iZiyhn-y % 1 7 1 03{iVf-TU7-t, 17 1 
04(iT3-^. 1 7 1 05{iAHi^y^-7x-X 
ISR. 17106(iCPU. 17 107{iS«±ffiig 
85. 1 7 1 08&tfl 7 1 09&tf 1 7 1 1 011B8LX 
tU— < y^-7x-^El», 1711 HiB»A7J-f 
y?-7x-XEIS&. 17 11 2»^1 7 1 1 3tiTV 
«^S(i@8S. 17 11 4«A^Si-CJ > & (£fc. ** 
50 aasill. Witff-l^bVaye-^oA^CWMHIk 
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to 1 4 9 ] *?. Tvimttm 17113** 

*»**MtTV) <*. Am^«Rft(c«U: 
TVtHOIl 7 1 1 3T*flt«t£r 

yaw. ra-n 7104^$^. 

1015 0] 4*. TVffl*»WMfl 7 1 1 2tt M 

*s. fl£Tve««(iii»i 7ii3 tmm- *p 
toi 51 j wujh yf-vx-xm&i 7 

11 114. «^fTV^X7>m«^JR0^^^- 

101 52] 4*. MWtH ^-7x-<^®8 
1711 Of*. t*r^r-TU3-^- (tlTVTRt 

roi 53] 4*. Mbc*y-^^ 7x-X|M| 
3-ri7104tajA^S. 

17104fcA***U. 4*. AiMM >^-7 x _ 

j0» 1 7 1 0 si*, *n*se gfc v ^ 3>tfa _ 

L<li3i/tr*-**„ t U«*r»J 

n \ \ fz iz * ° T ' S *^^fll^ * C P U 1 7 1 
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7 ,1 

i fO155]4^Btt 4fi g 0Rl71O7{4 M§e , 

p3?7io?i;^??- 0 ^- ***** 

I 0 15 6 J *BWci WW***^^, 
tO l 5 7 ] 4*. C P U 1 7 1 0 6 1*. ± t ur*^ 
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^ttjeWB*^ 7 1 0 5**L 
T***i Vt*-^ U - » 7* LTB«r 
• BMMt A*?* . ft* C P U 1 7 1 

^^-7x^08 1 7 105^ U J|*) 3 

*m**HuutwR ixn, t , **** 
7 ? nV 2 i£S* A ^ 1 7 1 14 ^ c p u 1 
3&hntt>tz*x7)i>oT-h*). mm*-*-**-. 
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©WI4H\ Cft»4, W£tfMUSE*«fcJit*>k 

[01 6 2] ifc. WfcX*y-Htt**lC*9. I? 

7 10 7&1/C PU 1 7 1 0 6 fcttHL/OWRflHBI 

MIS!, R*, *K £Jtttifc*>k1-*WW6a* 
WfcWWMtfri * 4 3 fc** k »o H&JHktlxl* 

[0163] -7/W-7V?-tl7 103I4, ME 
CPU 1 7 1 06 4 9A*5*L4««i^W**w 

7 1 0 31±r3-y 1 7 1 0 4*»^>A^Sitl»j£ 
$ ftfcg&fi-f-o p &J?rS<oB«iI-t£S4R t 
TBBI!>®*&1 7101 KtUfrtS. -eoHAWi. --H 

mmmftX'mm%zm®txmRtz- 1 

9, vvb»9>S#BIIf > l't'<o4dl;:, --fiffl£J$8W>fg 
[01 64) farM^w^H 3 -^! 

7 102(4, 18ECPU17 106iOA*$*l*«M 
fI^-l;:«-*SI&lll5l8&l 7 1 0 lfliS#£SWf Sfc#> 

[0165] ti*. ¥< XTVA K*;U?)2S#WfclW£ 
CH*>& tot LTJ4, fcfc *lfr4 ATM 

*M>fl»*K»B»l 710 1 fcitt/Clitfrt-*. i 

j-^-xfr/v^ y?-v-xfr) £®mthtzth<r> 
m^z ^iiias 1 7 1 ominxouiti. 

[0 16 6] tfls oT»4*SB«tf>»K*3 
>hy* h*?®M*i'* -T * A i: v w £B«£>1$g£ 
BU9«MWi^»llBni 7 1 0 Htftl/CHHrt* 

[0 167] ifc. ![»[Blffil7 10niT'f*7'W 

a**/h 7 1 oocBiftrt&iSlifi^^^^^^ 

iaS&T*D, ftffia7/H-7V?-*l 7 1 0 3frhX1)Z 
1 7 i0 249A*$ftSfHMl^fckfc^tIife* 
[0 1 68] IXt, SatoWfifclMHtfc* 1 . HI 7fc 
flHBSJ: •) kl) ZitmWimT < *TU 4 1 

7 1 o Qizmak+im { *i&Tb?>. ttthh. tv\z 

7 1 0 4fc«V^aB»S*lfcft, V;l/f"7V?tM 7 

i o 3fc*KvamKaft. raw 1 7 1 o ika 

f<X7M3>'hn-517102 
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4 o . fari/^^i 7 1 o 0£*ivvtB&**l* 

Ztlt><r>-&mmt. CPU 1 7 1 06fc 
[0169] ^wmUlzh^Xit. n3Er3- 

^i 7 io4crtw»«^. w*£*e»i 

10 7 1 0 lh£V^<?>*frhm{LiZi>V>*mftZ>tz 

«g/k eml x^yaai. f§Bi£. ffita- 
m. Bmos£m^*k*ii(;^k*2>Bi&*!yi j s\ 

)H*. m AhJU, litf>S**k-*ttt«>k 

•ri.B«us*^ : }fa^t^'C'*i>. ^mwo 

[0170] Ur#o x i *^gfiti7 i ^ t*-; 3 
i&B«£SBB<$*iimflg3iL 3ytTi-^wSig*»2s. 

1 1 kitt&x. mm 
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ifif&9i> i *tt(£X'f>h, 
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1 0 1 7 5 ] , affig«^^fl:aj*-TS:£lltbtC 
50 M^ItS. 01 9*>4tf02OI4. S«Lk(c«ffi<£ 
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